The use of the African green monkey as a preclinical model for ocular pharmacokinetic studies.
This investigation evaluated the ocular and systemic pharmacokinetics of besifloxacin in African green monkeys compared with cynomolgus monkeys following topical ocular dosing. A suspension formulation containing 0.6% besifloxacin was administered to African green and cynomolgus monkeys. Animals were euthanized at predetermined time intervals, and ocular tissue and systemic blood samples were collected and analyzed by LC/MS/MS. In both African green and cynomolgus monkeys, high concentrations of besifloxacin were detected in anterior segment tissues, while levels in posterior segment tissues and plasma were low. Mean concentration versus time profiles of besifloxacin were generally similar between species, with rapid absorption into ocular tissues after a single dose. In anterior segment tissues, concentrations of besifloxacin were measurable throughout the 24-h sampling period in both species. Quantitatively, concentrations were consistently higher in the conjunctiva of African green monkeys compared with cynomolgus monkeys. Besifloxacin levels were also higher during the first 3 h following dosing in the tear fluid of African green monkeys, but lower in the iris/ciliary body during this timeframe. However after the 3-h time point, concentrations in the tear fluid and iris/ciliary body were similar between species. Exposure in cornea tended to be higher in African green monkeys, but the difference was less pronounced than for conjunctiva. Exposure in aqueous humor was comparable between species. In posterior segment tissues, exposure to besifloxacin tended to be higher in cynomolgus monkeys. Systemic exposure also tended to be higher in cynomolgus monkeys, but measurable levels were present in the plasma of both species throughout the 24-h sampling period. With the exception of iris/ciliary body and vitreous humor, mean ocular tissue weights were generally similar between species although a small, but statistically significant, difference was also observed in the choroid. African green monkeys may be a suitable model for preclinical ocular pharmacokinetic studies. Additional studies using a variety of compounds would be useful in determining whether the quantitative differences in ocular exposures and ocular tissue weights observed in the present investigation reflect slight variations in the procedures used in these separate experiments, or true physiological and anatomical differences between species.